09) tt*aMmw««BB 



(43) Sfg^BBB 
2003 $5^ 8 0 (08.05.2003) 





PCT 



(10) UK*^M## 

WO 03/038075 Al 



(51) m&ftVtttm 7 : C12N 5/06, A61K 35/28, A61P 25/00 



(21) HJ£fciJ|I#^: 

(22) df&tiiliB: 

(25) m&mm<D^m: 



(26) m&'AM&mgi 



PCT/JP02/11294 



2002 ^10 £30 B (30.10.2002) 



B*t§ 



(30) GE&Jt-r-*: 
PCT/JPO 1/095 10 

2001 ^10^30 B (30.10.2001) 
PCT/JP02/03344 2002 *£4 £3 B (03.04.2002) 



JP 
JP 



(71) &mX(Xm*®i< ttOg^iCOl^: 

ttU/^f^^ XSff^fiff (RENOMED1X INSTITUTE 
INC.) [JP/JP]; T061-0061 ttTSJI +L1SrfT 1 $k 

5 1 1 T S 327#tfe20 Hokkaido (JP). 

(72) 

(75) 3£^#/£tiEBA (3fc®C:Ol,>Ta>^: *M**(HON- 
MOUOsamu) [JP/JP]; =f064-0801 itM^t ILtgltT 
1 24TI 1 # Hokkaido (JP). ;HE 
(HAMADA,Hirofumi) [JP/JP]; T 064-0959 itMS. 
TIT ^^ES^rHZ-l -3 0-6 0 2 Hokkaido (JP). 



(74) ttS A: 3** . *t(SHlMlZU,Hatsushi et al.); T 
300-0847 ±;T8H> fcfl&T 1-1-1 KlfcO < tf bf 

;U 6 K Ibaraki (JP). 

(81) J8£9 »ty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 

zw. 

(84) i%&m (&&): ARIPO (GH, GM, RE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZM, ZW), l-7V7^ 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), a — □ V 

(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), OAPI 

(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 



(54) Title: METHOD OF INDUCING DIFFERENTIATION OF MESODERMAL STEM CELLS, ES CELLS OR IMMORTAL- 
IZED CELLS INTO NERVOUS SYSTEM CELLS 



< 
O 



(57) Abstract: It is found out that, when mesodermal stem cells or ES cells prepared from mononuclear cell fraction separated 
from myeloid fluid or cord blood are cultured in a liquid fundamental culture medium, there arises induction of the differentiation of 
these mesodermal stem cells or ES cells into nerve stem cells, nerve cells or glial cells. It is also found out that the induction of the 
differentiation of the mesodermal stem cells or ES cells into nervous system cells is promoted by adding an ischemic brain extract to 
the liquid fundamental culture medium. It is further clarified that the nervous system cells thus obtained are capable of regenerating 
nerve in models of cerebral infarction, dementia, spinal injury and demyelination. Moreover, it becomes possible to induce the 
differentiation of mesodermal stem cells into nervous system cells by immortalizing the mesodermal stem cells by ovcrcxprcssing 
or activating an immortalization gene therein and then culturing the cells under appropriate conditions. This method is highly useful 
in nerve regeneration therapy. 
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mmm 

n m ^ m J3S ^ <d & { t m w & & 

ft IB ABAS (^-y zt7*> Kn ? ]} T: oligodendrocyte) (Archer, 
DR. et al. , Exp Neurol, 1994, 125, 268-77. „ Blakemore, WF. and 
Crang, A J. , Dev Neurosci, 1988, 10, 1-11. „ Gumpel, M. et al. , A 
nn New York Acad Sci, 1987, 495, 71-85. k * tc f 4 V V $B #2 (B 
lakemore, WF. , Nature, 1977, 266, 68-9. ^ Blakemore, WF. and Cra 
ng, AJ. , Dev Neurosci, 1988, 10, 1-11. % Honmou, 0. et al. , J Ne 
urosci, 1996, 16, 3199-208.) % L- < (it;W7 r 9 V V l/i/*- T 
■Y (olfactory ensheating cells) (Franklin, RJ. et al. , 

Glia, 1996, 17, 217-24. N Imaizumi, T. et al. , J Neurosci, 1998, 
18(16), 6176-6185. „ Kato, T. et al. , Glia, 2000, 30, 209-218.) 

tl, n%£.m^mi£&miS.£ltZ> C t 5 (Utzschneider, DA. e 

t al. , Proc Natl Acad Sci USA, 1994, 91, 53-7., Honmou, 0. et a 
1. , J Neurosci, 1996, 16, 3199-208. )„ £ <D <fc p frjSfflJB& t> U < 
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-5 (Gage, FH. et al. , Proc Natl Acad Sci USA, 1995, 92, 11879-8 
3. „ Lois, C. and Alvarez-Buylla, A. , Proc Natl Acad Sci USA, 19 
93, 90, 2074-7., Morshead, CM. et al. , Neuron, 1994, 13, 1071-8 
2., Reynolds, BA. and Weiss, S. , Science, 1992, 255, 1707-10.) 

fttkHmkm.fcmiSl1iZ.&1£\,1t9 (Chalmers-Redman, RM. et al. 
, Neurosci, 1997, 76, 1121-8. > Moyer, MP. et al. , Transplant Pr 
oc, 1997, 29, 2040-1. s Svendsen, CN. et al. , Exp Neurol, 1997, 
148, 135-46.), *fcStttftS*5rfcfeT#5 (Flax, JD. etal. 
, Nat Biotechnol, 1998, 16, 1033-9. ) „ JBttt-flS Lfc B#«©^ftteJ& 

)V7> (Dmm&m®. V1tZ t&n&ZtlX^Z (Akiyama, Y. et al. , E 
xp Neurol, 2001. ) „ 

UtL&V> * t LTV^ fc*, ftBI'£>&3IV^V>5 0 (Akiyam 

a, Y. et al. , Exp Neurol, 2001. , Chalmers-Redman, RM. et al. , N 
eurosci, 1997, 76, 1 121-8. % Moyer, MP. et al. , Transplant Proc, 
1997, 29, 2040-1. % Svendsen, CN. etal., Exp Neurol, 1997, 148, 
135-46. N Yandava, BD. et al. , Proc Natl Acad Sci USA, 1999, 96, 
7029-34. )„ 

»IBfc^5)"flS«|flB3»#«Ei-5 C t SrjLffl Lfc (Akiyama, Y. et al. , E 
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xp Neurol, 2001. ) e M «£ 9 # ft # & >&B US <Dffim$® tife (prog 

enitor cell) J^i. — #B fl& Jg H (single cell expansion) b „ 7 -f ^ 
flS bftfc OS: in vitro© » -C ^ n — ^^-^fS: fro ft. B*filte 
(■Tftfcfes ltlilB)t. #3Hb II = a -nV(neuron), P 

M5fc^fflJ5S (T ^ Fo^U T; astrocytes). ft$gj&JBftl J& (;*- !> =?v*^ Kn 
^!) 7 ; oligodendrocytes)^©^^* IS btbfcCli^f), i ©*BJ& 

£=fToft n SfttS»)!t4**, $Mfc£^bft 0 *ft % S 

RSNBII&«:*itl&tt i ef ? /i'7 y h^WLfci c *,«IB«j>fc«W3&s^do 

Willis "L^ 72i o 

-c, ^m^mm^mm • i, #e>^ft«««#jiwi&*. seofi© 

^„ bft*s 0 -C, ^o««/£gffiife5:i4t5it 
^ftfi^J^JFF^BISi: 9 ^^^Jfe^-®^ frSSti" 5 £fl¥£r b ft (ttJH 

2001-160579) o i-J&fcfe, #3&9!=tbf4, #ft*BJ3& «£ 9 fHH b ft 
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#3§93l*, ^oi5 t£HkU\^^Xf3:^ tilth nx-h V , -t© I ftjri 

^E^ttiNllJlS* *fcttES#BJ&iS, in vitro :fc5 V"* "C , 

m^±tpm%i&mffe$.tcnESmjl&$:, (DMEM(Dulbecco' s modi 

fied essential medium) 50%, F-12 50%, FSC 1%, bFGF(Basib fibrob 
last growth factor) 10 ng/ml €r M 0 Ss^P , EGF (Epidermal growth fa 
ctor) 10 ng/ml Sr 51 0 MM), £fcf±lg#?£2 (NPBM (Neural Progenit 
or Basal Medium), 2% Neural survival factors (Clonetics) , 0.2% 
hEGF (human Epidermal growth factor), 0.2% Gentamicine-amphoteri 
cinB , 0.2% hFGF (human fibroblast growth factor), bFGF 10 ng/ml 
£:3£B?8*HK EGF 10 ng/ml ft- ig 0 #P) IC^V^T, »5B b fc * * (D 
f ., 5%C0 2 , 37°C-Cig^i-<5 t , K^IBS^#*H1IS* fcttl*ES»III& 
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-ZtcteESmM*, (DMEM 50% N F-12 50%, FSC 1% 

) ^ L < iim^^2 (NPBM (Ne ural progenitor cell basal medium: C 
loneticsK 2% Neural survival factors (CloneticsK 0.294 hEGF(hu 
man Epidermal growth factor)^ 0.2% Gentamicine-amphotericinB x 0 
.2% hFGF (human fibroblast growth factor)) \Z. :}o Tig-^-f £> 

* fc. -hfE^Ht^zg^SH;: J; o T# b frfcWsM W^lf ^11^3 

l-SL"CI±, fl0®^^7*;K jgpjp^^/K ^Mift^^-r/K fl ^ -t* a- 

mftfcffimiimfc x o xnt>]n,z>&mmimi&%&mirz> n t a* prig t 
EsfcBj&£3&^&< % ^t c+ ^^^ ttm&mifc^ mmm&mtz tas^r 
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o ^©I?E|j: £ <9 N in vitro fc:*5V^-C;* h n — ■v^aSS 

ftmzumjfe^frikmm l n *fcr tt^ w^asa manual-?:© &<z>> 



WO 03/038075 PCT/JP02/11294 

7 

[2] J^T<Z> (a) SsitK (b) ©ISS:ttf> 4" K^i^*fflJ§& 
fc * flSH^ *ffl £ 5 IS, 

(b) urn. (a) o^jEAsufctf sES(i#inajas:, mfltfftmmmzio^x 
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[5] V ^ n ^-f/V;*^^ ^-^pBabe-CfeS [4] K |E *c <£> 

#5*fcf*^*$^7t^<D-efo§ [2] ~ [5] ov^i*^^>6^c|^^(D^• 

C 7 ] ^^Eteitte^^atfc^l&ir^aS;^ ^^E^atfe^* 1 o x P IB 

Ji^&^tuS [6] i^mfD^m. 

H=fcf±, ^ b< (ifgtt^mSii- -Sitter 

<^V^-f tb^-CfeS [2] ~ [7] O^-f^/S^ IB 

C9] tFKSHMJ&a^ m&jh^ jzmik. 8Lm<o%m 
ts, [2] ~ C8] <Dv>-f frfrfcf&mvjjm^ 

[8] ov^ft^f-lSife^^&u 

sr. 2oooiii^T?jta^js tK.ftM\z+ftt£&m. mm^^x^m^mm. 
m & m & -r ittiij ^ t s&b assist* & 5 , c 1 ] 

£fcfi [1 0] ^IB^O^rife, 

[12] tpJ25^^#BJ&a s SH2(+), SH3(+), SH4(+) , CD29 (+) , CD44(+) 
, CD14(-), CD34(-), CQA^^CD^m^^-r^UmXib^ [1] ~ [1 
1] £>V^ *b^{£fc!B^ro£-&u 
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[13] 3 3 °C~ 3 8 X;<D4k&X'i%m*ft 5 , [2] ~ [12) ©I* 
[14] £«!6fcig*Sn;ibFGF % EGF, * fcttriEjfiilHtt fflffi S:*P ;L S i 

t sr#sc t ts, [i] ~ [i 3] <D\,^-rtii>*<o^-r}ifr\z.%&m<ojjW: 

[l 5] tt&$ftu&*5ttgttjNBj& % *m fir ISM. WMJ&> *5£tf 

Tmfafrbttzmz vmuizinz. ci] ~ [14] khe^^?* 

[1 6] [1] ~ [1 5] <£>V>-f frfrfcmifc<Dj?&:fc£iX'&btlZ 

[17] [16] teffitt©jnajfesr"g-4>, nm&mm(Dmm<Dtcfr<Dm. 

[19] [16] \z.&m<z>MJ&, *fer± [17] (cfa^c^iiaj^^^ w 

*>6>fc5»J: 9»&£ixa t>©-C*>5. [19] K: SB <ft 
[2 1] ^*£i-S5Wia^ l/^/tfxy b U-CV>5. [19] * tc 

r* [20] ^»*©?&*^«te, Sr*#ti-s t>oT**>5. 
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1 0 

fcJCJ; «?tt«t»SESI#*IBJI&Sr^5EflsS* % R3!!|llteSr*&*-t-5 - t 

tt-fb*** ^tiai?, ^JE^bUfcf E^I#jffljaSriitt-*-5 (IS ( a 
)). 

t ^Iffi*Oj|all«S:«fifeU•CV^5^XO^I>PIJIS^'^fcU#5l6*S: 

> 

^ofc*BJ5a^mi-o ^K^^ffllfefi. 09;tff, SH2(+), SH3(+), SH4(+ 
),CD29(+), CD44(+), CD14(-), CD34 (-) , CD45 (-) <D & ^Tl" 5 iM$& 

^ftjgi, jfe?^, j^^pjk. Hi-fi, u* <DUffi<D-®mt&m®frt>%z> - 1 
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1 1 

o 

na, (4) fo&mmfa^nftftWMti&c>mmM$&. w^n^ fremiti t 

UT<Z>tef?£f#o*|Bjfe, (5) 5tJk^HJ3^X{4jtJfiL^EB/feco#rge*BJI&, JEK: 

rar^fe^ys t u-cottK^^o^aj3^. (6) m®w&?L\-±Mmti&<D-mm 

b <£> $B J® & l5t l£ o V ^> T , Young <T>-)3^ (Young et al. Anat Rec, 
2001, 264(1) , 51-62, Campagnli et al. Blood, 2001, 98(8), 2396-2 
402). j&fafr b <£>$BJI&&&fctAsakura (b CD;frfe (Asakura A et al. Diff 
erentiation, 2001, 68(4-5), 245-253), lBJ!&jK&tttft> h GD$aJ§S$&^teZ 
uke>CO^rfe(Zuk PA et al. Tissue Eng, 7(2), 211-228). * fc, itlg 
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3&» h <D'mti&&'&l$T)e BaribcD*-fe(De Bari C et al. Arthritis Rhe 
um, 2001, 44(8), 1928-1942) (C^oTTtlP C t # S *T? # <5 0 

K >f** fvK hit 2) Sr»"f-*s. tele 

* 3B W te*s It 5 ESiilB Utt, mM%tb\zffl*a<D 

^"fe (Doetschman TC, et al. J Embryol Exp Morphol, 1985, 87, 27 
-45, Williams RL et al. , Nature, 1988, 336, 684-687) ICfcoTfS 

&m -c N ffi as a* * <p it a mis c fc-Btfli & ^ * s o {3i -+- ft a m m * m 

^^<feJ@a^'L^7tfe(^^^i: LTte. Ficolflfc-^Percol^SrJBV^ n t 
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1 3 

Afr«HSr^*HTs *i\ *tt«J^^e>^ffitU7^'frit^ (25ml) £ fc » 
n JilM^Sr^4t5„ tOft, <£> 5 % 5ml fc-Percol^ (1. 073g/nl 

ttw vtz&&mi&ftm&s (dmem ( 

Dulbecco' s Modified Eagles Medium-Low Glucose), 10% FBS (fetal 
bovine serum), 1% anti-biotic-antimycotic solution), ^^'^2 (M 
SCBM (Mesenchymal Stem Cell Basal Medium), 10% MCGS (Mese 
nchymal Cell Growth Supplement), 4 mM L-Glutamine, 1% Pen 
icillin-Streptoraycin) £7ctei&^?£3 (DMEM (sigma), 10% FBS 
(gibco), 1% Penicillin-Streptomycin, 2mM L-Glutaraine (gibco 
)) (900g-C15^-^, * /c{±2000[Elfe-ei5^^) f5 0 

#^-e, 3S'frlfc<OJb«2**:ISfe*U. tfcP* L 81 US & El JR U, ( 

37°C, 5% C0 2 in air) c 

H2(+), SH3(+), SH4(+), CD29 (+) , CD44 (+) , CD14(-), CD34(-), CD45 
■^^y Hf-X«rttfflt5*ft, il^^ir /V y - * — (FAC 

«lfcLfc#tttt*fcttW#jk«: % 900g-?JfcJBK:jfc £ 5* Ht te+ # fc IB 
, ^^^P^-CS&^^Jlfl^frSrfTW ifcSl.07g/ml30>fel. lg/ml 
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b< rtl. 07g/mld>g>l. 08g/ml<2>9&H (0¥*.tt* 1. 077g/ml) T? fo 5 
o **43iajS'£f i UTfi. Ficol&^Percol^&HlV^ £ 

A#0!l«:*-SrH\ £i\ ?>£S]&L (5-10^1) £ 

(L-15^r2ml, Ficol£3ml) (C^-g'b, ^'L> (900g-T?15#flB) 

fc«Hi:i(Ht»?fc (NPBM 2ml) {<: ?1 L T , (900gT' 15#IW ) 

7^C N 5% C0 2 in air <D *fe# I - 5 w ~Q £ 5 *S , 

ilbfc^ t>fc*5. «£ 5 tefcofcj&nj&ror. t tr*!*"*-3. o£ 19 

fc|fct>fc*3, *lllJ&£-£!& frBJfcjftGs 3. - <0 
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1 5 

{JL V n T «: , h^n^ 9 — "£?j6'£5-?- (hTERT) 3ii {CL ffl V*<5 ^. t 

^§cr ^9 V ^ f5 n v h a ^ ^ ^ — £ UTfi. MoMLV?-i' 

/V'^^rffiV^^ife^ if^fo^o *^^{-*5V^-Cfi, pBabe^< ^ * — £ 0 

afc&nm&mf&^mm-tz (is (b)) e 
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^«^T?fcftf£#Klft5!JPg{*ft V^S, 0£U<f3, DMEM(Dulbecco' s mod 
ified essential medium) ^ Tu. fiNPBM (Neural progenitor cell basal 
medium: Clonetics) _h IE 3£ ^ ft Oflfe <Dfa9r t Lt 

flfrfcfWRRW: ft V^S, *f*U<(4. F-12 N FCS, Neural survival fa 
ctors (Clonetics)^ 3* k ft 5 „ Cjlt^igttl'OSSt Utli 
, fjittf. F-12i*50% N FCSfil%l?fc5o *K *3 »* 5 C0 2 * A 

*3§PJ3©£f * UV^HI £ U-Ctt. ±IB*atfl«J**«U:. bFGF 
(Basic fibroblast growth factor) STcfiEGF (Epidermal growth f 
actor) Sr^p-T 5 D ^ wtlf)(4¥tttt Itt), M^^^JP 

UTt>J:VN 0 _L|BbFGF£fc«:EGF0 2&,g £ Ittt, lng/ml~ lOOng/ml tf* 
if £> ft 5 . #r;£U<*4> 10ng/mltrfe5 o ^PB^^SsAP^ife £ U 
Tttx Wfc ftll BR W: v> # x U< tt, JigB(f'J&&#||]]jfi$:tt£&Kj# 

Ufej&sfe* iS BlSta-*- ft 3. Sfc.* 
ilffl IS l& ^5Hfc«i3»&fT P RlJiri. -hfa^Bi!$ig$l$t tcbFGF 

i3 J;t^EGF^m*P-r5 CI i&S#J * UV^ 
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ftikK 1 31M£A±i6J.S-C*>«iS.asaP-t-5 t t>~Ti>*W B X ffi m & ~*S m X 

npbm (ftmnmi&mt&mm t^n^u ^^'j^-r-c f—\cxmu^}^ 

tt obi & s _h is m m m m * m & & * <o m <o & % & tp m m m & m * m 
fcasan-t-s. mM^mt vxn, i# k. «o rr « <t „ 

A#:^{-f±. ^buiem, wmmifc, sfci^pr 

^HI!S^Sr«»l^-r5 r t &X% Z> 0 

eurosphere^:^) -efcott), Ufcttffi-e fe o T t> £ 

o £ LTte. ^Jx.«. />a-r-r V^f-f y a. (non-co 

ating dish)#^^lf btv5„ 

n btei. V s &£.®L&m±-tZ h<D k*%7L tbtiZ> 0 
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m3z-r% i t t> t£ -C- fc 5 o ffilittf. ^JE<fc3t€s^«rloxPE?!l*fc»41 
oxP*B5UR:#E*tt5 4 5 {-#^LTi3< r. i t^J; Y) .CreU ay^ — 

DMEM(Dulbecco* s modified essential medium) 50% N F-12 50% x FSC 1 
%) L < tti§#?S 2 (NPBM (Neural progenitor cell basal medium: 
CloneticsK 2% Neural survival factors (CloneticsK 0.2% Gentam 
ycine-amphotericinB, 10 ng/ml hFGF) »nSE;t"C\ ScH~4jHIWe*ift 

rtiat)^ 4"K*#*BII&**6>ifitS5filjlc. ( # i& f£ ftfl JJS — wfe^^ 

£ -a- s t> w iz. is * jx £ o 

IKSaSr**nU*i, *><5VM43tfi?-3tCAU;fc»jfc*b t It, &U1r Z> r. 
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(*t#^B£: ltw\ m?L\-z, mmm. zxfijfcffi&tDj&ffi 

*3SW©j»BJI&i3 .fctm/fclfettx wi/^i^f i^ttS 
®«J^«. ^JStt^A, (09*. 
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2 0 

w^frc^ hft5feo % 0a*.tf, p^pj&u * 

, fc l^fcr^V I* & SUB J& S: *R Si b , * 3§ BJ1 tf> # £ 9 

1 : SR&Ufc^O ^ (crude fraction). 2 : fe5IitfllL 

£ k^^te, tpl&£#ffl!ll& (^FSEflsUfc 
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2 1 

hfr\ZLtc 0 t£oT, >F E SWISS: it ifsy ]>^&-§. (#fit) 

ft t? £ 5 0 

IS1t^$iJT?*ffl^^aA-r 5 ^ t ftX% 5 S#<D^fl?<£>.&^{2& < 

* t isxmmirz z. t ^#x.b^s 0 ^im*, nig, **g&:j3 
ts^tr^-tp), i^mmmm, (mx.^^^^m^ t*) Jiir© 

<5 o 
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— "T?a>*SH3&3&SLTttV*5:&S (A), Wigl^^B^ O -r - # — e 5 n 
estinttfifctt-T?*)* (B) 0 i&**#TT?©3Hb»i2»fcx ^«^W^t># 
ft#*BJa«H:3CflsU, £fc. + E%3R*Btt©-^--;fr — -Cfc-BSHSjJSfilstt 
fbU (C), #S##»JISl©^' — * — -CfcSnestinttBItt i: (D). * 

— — tt\ A, B -CttlOM m?:^ C, D-C«200m m<lr^i- 0 

i-icftT^-'fbfi^-rs t , nmmfc (a, dk h n-*^ h (b, e 

K *V Kpf^Th (C, F) ^i^-fb-t-Si t *m-f^M-?h 

5o D teNSE (neuron-specific enolase), E fctGFAP (glial fibrillar 
y acidic proteinK F teGalC (galactocerebroside) "C^igE^-fe L ^ 

OX-gal t?^S-r 5 £KJ&Li?£,£3§fe-r5 0 Lfc^oT, 
K ^ — SUB IS S: * ^ Mfi»i(ttrt-CiiW't-5 £ £ nj #g x* -5 „ 7? hJIB® 
S^t^/w (<f ^cJPibM— ^III^f;vt\ ^JHSjEEft, fill 45%. 
*s«S*lc:Bfe5) fcLacZSte^-C-r — ^ bfc — *ffl J3S £r b ft & * 
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*s#tf*3a> % m (a), (b), (o (D^iyMMx,. mmm 

fcSrfTofc. D, E, FiZA, B, CSrWftJ(s-e«ftufc^||-cj )5o 
A, B, C, D, E, F^*5(t5^^ — /W<— fi s A, B, CT*f4200 

D, E, F "CfilOM m£r;^-f- 0 

tem-em.mvit^m-e&ZoA, b, c, d, e, Fi^rts*^-^ 

'< — W\ A, B, C-e«250Mm^^ D, E, F X~t$10n m^^~t 0 

m 6 e sMjnd»&fi«Lft:#fii#injei-e % nestinistt©^-* 

7 (neurosphere) ©^^tfc?!, 

H9te, 't'K^^lfflfla ( #J ft i& ^ : primary culture) t, hTERT^A 

81014, hTERT^At i t) ^5E<bbfctt*K*#jBBja (A) t s 
<fcbfc*IEE3»|#«B|&^6,^b«|J||:$tbfclBl»«BJia (B :0il Red 0 Jfe-fe 

hi hTERT^A(-<t ^ *mt\.ti*mm&Mm ca) t N 

^UfetplB5^#«Blia^b^{t:^^$^7b*fc#^«81ia (B :Alcian blue 

HI 2 ft. hTERmAK «fc *)JF5E^bfc4«IS5*#«BJ& (A) t , ^F5E 
^Ufc^E^^^flfla^b^{bfl^$Hfcfl'^#IflJia (B :von Kossa 
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mi 3 hTERT^AJ-j; «? ^wkv±*mMftftoiifcfat>5Hkmm>^ 
tcwmnmfofabw.fcftfcffimisfriiSEWiV£<D&mMJ& (a) ^gfap^ 

jum^r^b. B "C(4l0/u mSr^i" 0 
10 /z m£r jf^o 

fc^gmSr^-f-^K-CfeSo # £ffl IS £: # 2! £ it , Neural Progeniter Bas 
al medium / Non-treated Dish-Ct&^L. 48B#Ffl^ Lfc t ^ 

#$BJ1& £ Rj f £ T? £> o N MSC-hTERT, Stroma-h 

TERT\ PDF(D^-^neurosphereil$rM bTCo 

7c^, total RNASrfH^L. RT-PCRte: TNestin</D$§§[ Srflt^ U fc 7* 
fo-5o ^A(4. DMEM-10%FBS: culture dish. BteNPBM: Non-treated 

-Dish / lday. CteNPBM: Non-treated Dish /2day N DteNPBM: Non-tre 
ated Dish /5day"T?fo£> 0 NPBMfi N Neural Progeniter basal mediumfr 

Ml 8 r±.MSCd*fe»*UfcWigl#*IBIS* s #ft*iBJfi^^'fbU*:#-T-S:R 
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T-PCRT?5fe^ Ufc^^T?fc 5„ ±^f4GAPDH(GAPDH * internal control 
tLT^ffl)-Cl]EtfcigI, TStt = a- a 7 -f 9 * ^ h (NF) 
^^.^5, h T? fc <5 NF-MfC «£ 3SBr*S:3*i- 0 V— ^ 1 2 

(Neural Stem Cell) , 3 fi MSC-hTERT, 4 JSStroma-hTERT, 5 fiP 
DF-hTERT, 6 teMSC-hTERT BHA, DMSO. 7 fiStroma-hTERT BHA, DMSO, 8 
}2PDF-hTERT BHA, DMSO. 9 teMSC-hTERT NPBM(-). 1 0 JiStroraa-hTERT 
NPBM(-). 1 1 ttPDF-hTERT NPBM(-K 1 2 fctNSC NPBM(-) PDL/laminin 
% 1 3 fctMSC-hTERT NPBM(-) PDL/laminin. 1 4 ttStroma-hTERT NPBM ( 
-) PDL/laminin, 1 5 fiPDF-hTERT NPBM(-) PDL/laminin&fgi",, 

HI 1 9 J3\ MSC-hTERT (' Nestin Positive \Z.t£ Z> t N EGFP J&S^IHi.'t" 

MSC-hTERT r4Wfi#fflll&^©5MblS^ffifctt»SLTV^*J&»ofc:E G F 

mm&n egfp &&mm.-fz ± 5 rJis: t 

12 0 Ji. RT-PCRi£TMSC-hTERT(DNestin3§^£#£B Lfc^^-?&> -5 
„ ^1 ; MSC-hTERT(CNestin lyA^f-Z/nt-^- EGFP ^ 

ALfc$Bfl&, U — ls2 ; MSC-hTERT{CNestin xy/>yt-//n 

- EGFP§r^Au#^#*fflia— ftitmm^fcmi&o 

~*t7* (*3itPt h) *»fe$RSib^tJWJI& , 9-^^ , /uSr x Ficol 3ml£r^ 
^•T5L-15^ifi(2ml)ti{r#f^UT, is'L-^fli (2, OOOrpm, 15#W)Lrti 
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(Neural Progenitor cell Maintenance Medium) : NPMM) *p \Z MM b % 
& ib^^foftrnte, OOOrpm, 15^r^)UT % ±@<^&I&*L, fcfcP$Lfc$B 

o 

£fc, # H £ , i&^$?l (DMEM (Dulbecco* s Modified Eag 

les Medium-Low Glucose) 10% FBS (fetal bovine serum), 1% anti-b 
iotic-antimycotic solution), 2 , 3 ^T', 37^, 5% C 

(2) ^K^MJIS 

-his (i) \zum<D*m~emmvfr)¥-mmmftm, am as 

ft~m<Olfe%l1fct)>t>^ SH2(+), SH3(+), SH4(+), CD29(+), CD44 (+) , CD1 
4(-), CD34(-), CD45 (-)«£© 4&1tt«::fr-f- 3 *» ESS:. Sifr^tf LtitU 

t^y- ^— (FACS<?) Sr<(£ffl-r5;5-fe£;BV^fCo 

0. 05% trypsin, 0.02% EDTA) % tl, 5ftffl) |C £ o "C R # L , ^Sl<D 

fc„ ^V^, $>r b V^ig-^f^l (DMEM (Dulbecco' s modified essential m 
edium) 50%, F-12 50%, FSC 1%, Basib fibroblast growth factor (b 
FGF) 10 ng/ml^rjg 0 8s#U, Epidermal growth factor (EGF) 10 ng/ml 
Sr^BSs^JP) £ fd f 3 ^ 2 (NPBM (Neural progenitor cell basal m 



WO 03/038075 



PCT/JP02/11294 



2 7 

edium: Clonetics), 2% Neural survival factors (Clonetics), 0.2% 
hEGF(human Epidermal growth factor), 0.2% Gentamicine-amphoteri 
cinB , 0.2% hFGF (human fibroblast growth f actor) , Basib fibrobl 
ast growth factor (bFGF) 10 ng/ml iS P WlM , Epidermal growth f 
actor (EGF) 10 ng/ml %t§L P SsflP) , (on-treated polystyre 

ne dish) tC^l^T, illLfct 5%C0 2 , 37 < C-(?*gSg tr^^ 

L7c 0 

(2) ^K^WJ^iis^fcWiBJBJia-^^y 7-*BJte^©Wi# 

LTV^S 4 , fl35^^#fflJ&<9ig^*&&, SfUVJ**?* (DMEM (Dulbec 
co' s modified essential medium) 50%, F-12 50%, FSC 1%) 3=f U K f4 

2 (NPBM (Neural progenitor cell basal medium: Clonetics) 
, 2% Neural survival factors (Clonetics), 0.2% hEGF (human Epide 
rmal growth factor), 0.2% Gentamicine-amphotericinB, 0.2% hFGF 

±|B (1) *5£tf (2) <7}^&K£5 4'E3ig^J&^b#M^$y&^ 
<D-frfcWH<DmMfe. ^fflS^milBBS^-^ — * — _ e& ; 5SH2-^SH3^^^. ( 

WSftSWUSO-^ — # — -Cfc 6 nesting t h t l&tth ^©ft^O, # 
S^aBUS©**"- # — Tf*> 5 nesting Btt t "CfTo*: (HI 1 )o 

neurosphere) Sr^fife Ufc (HI 1 )„ £ IS <b , #&i&8 

IS (NSE^tt) ^yVTmffe (GFAP^tt) ^^tt<5rfct ) HlL 
(0 2). 
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(1) ^jfeMtttti^of^i^ 

^f^7y h «t!)±i> tpm&mmv, ^zitcxi~2 mma^/M^tf- 

»»tt«rfts«L;fc. Mft«rit<b*l::&U 800 rpm 

. 5ftm&'bftM : k?t\<^, ±W:%-$:M#>fco 0. 22^ mCO^ > ~? ^ ^ 7 ■< )V 

(2) ig^^B^^HS (msc) ©#fi#»ij&^©$Mi2&l3|i 

MSC&BJiciJ 100 mm non-coating dish (IWAKI) ^ conditioning medium 

(3Mm. ■ S'JIS) , 37°C SfcCO^&fttC-CJg^^iSi^Ufcio 90% confluen 
t"C % V — /Hf^ y h ■C^^^^r^V^^l •? , Dulbecco' s PBST*3IhI l> 

^^bfc 0.05% Trypsin, 0.02% EDTA in PBS$r2ml*n^L, ^BJlSdMi 
#5*1,5 * -C37°C-^2~5^-ra-< y^E-a^- h bfCo conditioning medium 
?r2ml^D^, TrypsinCO^^^ t #>tc 0 ±W *5 «fc tffO # tbfcJSBia * ^ * V 
— /Hf*<y b fclT N j|i>f (life, t@^7-f y^Lfcl, 1000 rp 
m 5ftfflX'&foftM&fto1to ±*Srj|X, NPMM& #P x.S^® bfc„ 37 
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, Ctz:ffl»e)-C*5V>^:50%NPMM % 50%^jkPtt tti j& fc 4 £ , 371C, 5%C 
02(D^#T. 100mm non-coating dish(IWAKI) T^jSig^ Ufc 0 bFGF 1 
0 ng/mlSoJ:TJ?EGF 10 ng/ml 0 ^5*P U 7c„ 

Ltii, ISl^ef/v (0 3), ga^-r^ (83), ^Mii^^-x^ ( 
04), l&f&^/v (05) JKd>bttm • «f*Ufc# 

T -XES#fflJJS£rl00 mm gelatin-coating dish(lWAKI), conditionin 
g medium 20ml (DMEM, 109&FCS, 100 n M 2-^ 7° b cr. # / — ;V, 100 
0 UNITs/ml ESGRO(CHEMICON)), 37°C 5%C0 2 <£> 0kW K X % ffltW. b fc 
„ 90% confluent"?, /^^-/Vf^y h £: K V*Bl 9 , PBST?3 

m V 0.25% Trypsin, 0.03% EDTA in PBS & 2ml^B x. , #BJ3& 

3&* f* # ft 5 £ T*37 c C-C2~5^-P^-< ^*=l^<— b Lfc„ FCS^400/x ljDX 

, Trypsin© K/&3r £: »fc 0 Jb fit *5 J; fij *s ft #H IS £ * ^ — /u f 
y htt, ai'CpflP fc^HJb, ScEUf'^-r ^Lfcft, 1000 rpm 5^^? 
SftiO^-HIS:^ o fd 0 ±»Sri&X, NPMM^AP^#^« Lfc 37*C Rl & «> X 
*3V>fc50%NPMM, 50%mshmi&tiimi%i&\Z.& t , 37*0, 5%C0 2 CD^{' f FT 
, 100 mm non-coating dish(IWAKI) Ufc» bFGF 10 ng/ml*5 

it^EGF 10 ng/ml £ 5t B Ss^O b tc „ 

[5*1609 6] imf&~- ohTERTat-g^-co^A 

£*TKl, ^hci— -^£|HJ3& (stromal cell) ^hTERTiUS =f- £r ^ At 6 
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3iJ*j&AJ§ttroJI§'ll-<J: •? #6>^fc#tta[i0ini*>b^sai^«tu, life 

7 V * = IE ft* LfciftfllfeSr* h n — ^r^BJi& t VXmm L7t„ 
2 . ^ h n — ^^^{Ji^Ai-Satfe^ b It, t hxo ^ 9— -tf (Dfi&m 
Sttf^a= y h (hTERT) & a — K1~ -5 itte^ £ ffl hTERTCD@S?!] fit 

. #!);lf£, Science 277, p. 955-959 lei fB^ £ *LT Vn 5 0 Hfcl. ilBfl&CD-l® 
fblcHiti-SatfS^i: L-C*Pfc;h/-CV*5 % ^fcKPras*^-?-. SV40 

3. * h n --^Jfe-.Ojt'lS^jgAtc/B V^-^ * — (87) pBABE-h 
ygro-hTERT (Dr. Robert A Weinberg^ «? {4, pBABE-hygro-hTER 
TfiProc. Natl. Acad. Sci. USA vol95, pl4723-14728 ^ K. |54fe £ tt T V> 5 
i: i3 , pCI-Neo-hTERT-HAi t> PCRfCT #fchTERT EcoRV-Sall fragmen 
t£rpBABE-hygro(Zl cloning bfc CD "t? fo -5 c pBABE-puro-rasV12 (Dr. S 
cott W Lowe^fe#t-%-) fc± % Cell, 88, 593-602. 199HZtZM<Dj3&XfflM 
Ztbtlo pMFG-tsT-IRES-neottMFG-tsT(pZIPtsU19{Dr. R. McKay^^H 
V^7 v c^i(D} J; *} cloning LTMFG^^ ^ — JRB. 3& A/ fc <D {Lab. Invest. 

78, 1467-1468, 1998}) IRES-neo (pRx-hCD25-ires-neo {Human gene t 
herapy 9,1983-1993, 1998} J)> h 3 ® 9 tH Ufc) CQBamHI fragment £:c Ion in 

4. ubo V 4 >v*m&imU<r>feUh Ztifc x 5 * -f ;u * <d Sfc rgij 

^0 & ^5*c IB ^±th)j lcKID-C*Sr.«:ofc(P58-62). 

A^^J^fi. B0SC23^ 5/ ^— V ^ ^ffl (Proc. Natl. Acad. Sci. U 
SA, 90: 8392-8396, 1993) & ffi V» X , ^ CO «£: p % ^ CRIP'* S" 4r — ^ 
^£fflJ3& (Proc. Natl. Acad. Sci. USA, 90: 3539-3543, 1993) £ {^J& L 
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4-i. ®.&&*-i<' h n tr^tv*^? k& inn ores 

( i ) B0SC23#Bfl&£rl0cm disht h 9 ^ X 7 ^ ? is 3 18~24B# ftj 
(i i) 15 /z gODNA(W h u VJ/VX^? ) {COPTI-MEM (Gibco/BRL) 

^800^ ii§^k:#p>u m.wvkm^mWiVti 0 

(i i i) Wiffi Zthfz.T^ — ;/ Id OPT I -MEM £ 750 ^ lg£ <9 , LIPOFECTAMI 
NE(2mg/ml Gibco/BRL) £50 lflP X.T o < 9 »■£ BS££rfg$i Lfc 0 

(i v) A«Sr»*>l!iBttl!:ja-tfc«SrWIS4b^ gi&T?30~45##t® Lfc 

(v) BOSC23#HJ3S£r#L£3!k FBS£|&V^c37 t COi&:ifeT?l^Sfco;fc„ 
(v i) (1. 6ml) ^#^lCB0SC23iBBS^]!JB^.fCo 
(v i i) 2. 4ml(O0PTI-MEMSr*Px:fCo 

(v i i i) BBSrKk 5XC0 2 Tt*^ = h tfc, 

(ix) 4mlCD20%J3&il ^ v'jk^t^^-tPDMEM^JP^L, lBfe-f ^ a h 
Lfc 0 

(x) 10%J!&J£!>f Skm *^£f37 t C^^jfe{cmxL. B# v> :/ 
^*^fflJiSl?fc-5 "yCRIP^lOcm dishttll~2xl0 6 ffi3f V^c„ 

(x i) 24H#^^ N BOSC23^BJjacOi#^^rO. 45^fc^0. 20^ m© v- P V 
7 -f /V* — -CtSi§ L, ¥ CRIP© igjffiSr 5ml ©Uti® b J£ ife £ & L- 0 
IDR^Md/K V Zf \s V (Hexadimethrine Bromide, SIGMA H-9268) £: 8 n g/ml 

(x i i) 4~24^^Jt*^. 5ml©^il&<lr»P^., $ k |H — Bfei&ft Ufc„ 
( x i i i ) MMM^^^f^. U *7 4 sis* ZMtk-t 5 YCRIPjftBJJSas 
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RIP/P131) -eJ£5»£*. * h n — TffiJ&KLte&iD X t> b 9 >- x 7 ^ ? 
iy 3 1/ (transfection) £*U7c (IH8)o 

cell/ 1 0 cm dish£ ?S5 i 5 l-f t L, l/fc^;M 

5 tf> CRIP/P131<Di§i&£lO%? v'jfiLfjt-g-^DMEM^ b 12. 5%^HMt; ^ M.^ 
12. 5%^#{t;Jfeil ? v'jfa.tt/2-Mercaptoethanol/hydrocortisone-^-^' a - 
mUfDmi&fcft TLX *g^1r % 0 m 0 {Cig*_h?t<S:0. 20 M m^ ^ — -C^lt 
aiU-CJKy^^^ (polybrene) £r*#t-$g$? 8 ju g/mlte: ft 5 <£ 5 l-JP £ 

-7$BI1$ (stromal cell) fc^^itfco 4 RSIIfl^ig^i:?* L V^iiil 
$ £> K12B fJQi#^ Ufc„ t©t> pBABE-hygro-hTERTfi^-f ^ n 
■e>f v^lOO/i g/mlT?5B Fffl , pBABE-puro-rasV12(*t 0 =. — a-x'-i' -> ^ 1 
Ai g/ml "C 5 0 ^ , pMFG-tsT-IRES-neof4G418 lmg/ml t5 0 R ^ *l 

flBSfefcitt* 3 mM<D y V v *74 fr^^tr ? — Sr. (1) =^bn— jv 

% ( 2 ) pBABE-hygro-hTERT^ ^ — <D 3k ( 3 ) pMFG-tsT-IRES-neo^ ^ 
?—(Dfr, (4) P BABE-puro-ras-V12-<^ ^ — CO^, (5) pMFG-tsT-IR 
ES-neo / pBABE-hygro-hTERT 2 ®(^^<^ ^ — ^ ( 6 ) pBABE-puro-ras-V 
12 / pBABE-hygro-hTERT 28©^^^ — N (7) pMFG-tsT-IRES-neo / 
pBABE-puro-ras-V12£> 2 M<D^<^ ? — % (8) pBABE-puro-ras-V12/ pM 
FG-tsT-IRES-neo/ pBABE-hygro-hTERT<£> 3 31 £> ^< ^ ^-,T*^l$^fc 

o 
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ffi\m (mesenchymal stem cell) (Dfrik J ¥lk1&tfr%®m<D3imm$:&M U 
dherent cell) 5r^#-TS 0 2j1^{CT-E ( f!) /W-EDTA) tt 

RTate^srHii^!i 1 1 mm^mx\^ti 0 *u ft si 5& m t hTE 

RT3te^©*A*Hfc^5E<blH!ai»#JllBJia h © i| at ft ^ £ ifc igfc Lfc 0 & 

ftJRl 7 (PD=17)T*ilfl&^^<^#Jt (crisis) ^jgiofc^ , ^^Efcfig^ 
^»J(WJia«270B1fl:«:«5 4 (PD=54)aiBUfcm«E-C , l>x^SS6a[i6Sil< 

cell line) £: ^a! b tz. b & £ % X. *L 5 „ 

^fcf^»UfclH^l5!^*iNBI& (mesenchymal stem cell) ^ # <ffc IE £: 

(1) 1/*M 7* 3^ 1r 1r ;/ ^ (dexamethazone), 60 p. M V 

^v^^ (indomethacine) N 0. 5^M 3 { V zf^~?V— 1 — * J-)V^r^- Is 

*f~ls ( isobutylmethylxanthine) N 5 ix g/ml 4 Is is =l V is (insulin) 

&m^x, igjK^Hfla— (Dfritzmmvtc mimmoig%:& on Red o 

(2) l^M f^t^t/^ (dexamethazoneK 50/* g/ml T * =» 
;>f - D >*@? (ascorbate-2-phosphate), 6.25 u g/ml >f 
a!) ^ (insulin) , 6. 25 m g/ml h7 ^X7x D V (transferrin). 5. 
35 /ig/nlt Vyl ( selenic acid). 1.25 mg/ml i> 7 V'^^ (linol 
eic acid), 10 ng/ml TGF- j3 & m X „ ®C#5Mb U fc„ 2-3IR 
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<Dt&mX', Alcian blueT^fe £ tltc . Pk& (MmtyK) ft <D = 

yKP^f-^ast<Sfe*5 (ill), 

(3) Hl^, l^Mf^ft^tv'^ (dexamethazone) , 50 /x M 77 3;>f 
>Wt-2 - V Vg£ (ascorbate-2-phosphate) , lOmM 0 — ? V ± n 7 * X 
7/f F ( 3 -glycerophosphate) "C s # # { t ^ % # U 7c 0 2-3 weeks<£>i# 
*T*, von Kossa£fe"feT?^fe£ ftfcU ^ 7 /KE>tt*) 0 *t*«:iai 2 {C 

(1) 4>E^#«Blia>5^#S#«HiS^<©fl^ 

fSf^kS (f£2S£ (0.05% trypsin, 0.02% EDTA) , ^jfi, 5#|SJ) Kl £ o X 

7^7i-Lfc. 900 g -es^NJiS'fr ufc. tfeKUfcaajS*- tr^y 

h -C@^_hl-f fc ^V^, §T L-V^i#^?&l (DMEM (Dulbecco' s modified 
essential medium) 50%, F-12 50%, FCS 1%, Basic fibroblast growt 
h factor (bFGF) 10 ng/ml StjS B SsAB , Epidermal growth factor (EG 
F) 10 ng/ml&i&B WiM) */ctti#^^2 (NPBM (Neural progenitor c 
ell basal medium: Clonetics) , 2% Neural survival factors (Clon 
etics), 10 ng/ml hEGF(human Epidermal growth factor), 0.2% Gent 
amycine-amphotericinB, 10 ng/ml hFGF (human fibroblast growth fa 
ctor), Basic fibroblast growth factor (bFGF) 10 ng/mlS:^S^^P 
, Epidermal growth factor (EGF) 10 ng/ml % j£ H SsTJU ) , ig^^^ ( 
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on-treated polystyrene dish) {^j^T. t$5S bfc* * £>:|£f|g-Cx 5% 
C0 2 , 37 < Ct?i#^$ri^i^Ufc„ 

105^5^ SB Ha©-^ — # — T-fc5SH2-^SH3tf5*B;i ( IB tS « — ^ ~ 
fc 5 nesting &§tt t ft 5 £ h -?ftotz. (HI 1 3 ) . 

neuro sphere)?: 7# L (B3 7 ) „ £ 7c , £ ©tt»ft#*BJ&a» ^ 

Jtf3 (NSEHH4) ^yTtttt (GFAPK§<&) aS$HtUT< 5i «b fclfe&L 

fc (014) o 

LTV^±lB© c £K^!i$#fflJi&<D}#^^£:N ffUV>i#^^ (DMEM( 
Dulbecco' s modified essential medium) 50%, F-12 50%, FSC 1%) ^ 
U < 2 (NPBM (Neural progenitor cell basal medium: Clon 

etics) N 2% Neural survival factors (CloneticsK 10 ng/ml hEGF ( 
human Epidermal growth factor) , 0.2% Gentamycine-amphotericinB 
„ 10 ng/ml hFGF) (d^^T, M^S^ittt i o *K 

£ % nr^-cfcs. ttftBSSfcfcov^-cttiBsfcwifciifticJS zxfto tc (jo 

urnal of neuroscience research 61 : 364-370, 2000) 0 £TMSC KY 
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hTER7<Dmti&%t 1 ffiW:& : ftotz.o Mcfc#}\Z.te. 10 cm dishT fe h fa C ftJg- 
m L, 70-80% = h ©B*&-C % _h?#£©3k PBS 5 ml-C8si*fe 

„ Trypsin-EDTA 1 ml Sr^JD X. X , ®B US &• HI JR U fc , 210 g, lO^O^^T? 
SB US «r ^ V' y h{^UT,2 x 10 4 cell / 1 ml 10%J£jE iXjfc.?t#^"DM 
EM £ 5 lC JNMSfcftSMWRLfc. 6->^/V^W- h (C2 ml fo( 

4 x 10 4 cell)«#s 24fl£F£&fclO%li&JB? Vjk^^^DMEM£:|&t. ImM 
<D2-UE^t^AytllO%m i M V ^Jk^^^DMEM 2 ml Kllgiffi £ # it fc (H&fl! 
90. $ 6> }C24^^^{31ifiLtf £ |& T £t T 3@OW^^^^r=fTofc 0 
®lmMCD2-ME?r-g-Ay7cDMEM 2 ml, ©10mM£>2-ME£r"£ A/fcDMEM 2 ml, ®2 
00 m M<£> buthylated hydroxyanisole (BHA, Sigma) t 2%dimethylsulf oxi 
de(DMS0, NACALAI) Sr^/^ffDMEM 2 ml 0 4s*±®#ift-e24l$ IH«iaHfe7£1lfi 
IS 3H * fT o fc o 

^eoei, ®qz 5, ?i jbb ua sr $r j# o *lmsc ky hTERmjsajias^is^u, 
2 m& 

fc. r <d J: 5 fcJgtB&flsttifi^oXltti H«*]5f JltfiUT*s •? , £ £> 

ibrillary acidic protein (GFAP, Cappel), Myelin basic protein (MB 
P, Chemicon), Neuron specific enolase(NSE, ARPCO 3 
timWi<Z>50m. 200fg-, 200m%®> Utttl Lfc D Sfc&iSSfe'feKteVec 
tastain Elite ABC kit (VECTOR laboratories) £ , &k>{£^®£: LTD 
AB^®=3ry h (VECTOR laboratories) V^7c 0 @^(±2%^ 9 ^^^« T 
/P^fc rt^tt^/V^-^v'^ — if PJ.§^t U-C0.3*ifiB£'flS7lc*«:JflV'» 
/do Jfc*3#««iil9t«:t&aSiI t> t IT, &#»s6t>R3*24i$Wfcl!:fTo 

o 
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_h ie 9* \ b m m x m <t o x # e> *t fc # m ^ *b j& <d # ^ # £ tin -h xc m 

Itli, J^S^-t^W mZk^y*;^. fill^r/K it ^ 9* a- T- tf> 
fc5 £ Lfc (0 1 5 ) 0 

[HJf&^JlO] — n^^T (Neurosphere) ^ M IS <E> # & &B fl& # 

ft; 

9 ^5Eft;*tufc1»K^I#JNeii&T?*>5 raiMUJg (MSC-hTERT). mc< 

hTERT:it'|£ J F-&^A L/c* h n — -^jfefflflS (Stroma-hTERT) , PDF&BJ5&, He 
la&fflflS, HepG269=g-#fflJ}& Sr^jJI^ Neural Progeniter basal medium/ 
Non-treated Dish-C%^ b fc„ 48R£ W ^ J^ffl J5S (DftZM Sr^fg U fc i:5 
% MSC-hTERTjjfflJ®. Stroma-hTERT#BJfe, PDF&Ifl JH3 -7 ^ 7H?:MtTV^ 
fd (116 )„ 

, c? iirfclK SI"*? Neural Progeniter basal medium / Non-treate 

d Dish-C, 1 0, 20. 5 B WH£*lflL total RNA£rp§gU, RT-PCRt£ X 
nestinCD^^,^:^,^ L-fCo 

10% FBS-&^rDMEM-?i&* bfc ^©SrM i Ufc 0 C<D 

o 7t. 0 

^•6D^^: N MSC-hTERT. MSC, Stroma-hTERT\ PDF CO 2 0 ffi ft J: TJ 5 5 0 
rai#^*fflJ^<7^ VIC, nestin»3S3»*S«ft$tl*fc (017) o 
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mMM i o -emm vfc&ms&&. 5 x io* B/^sA'fcftsi 5 (-x i 

0% FBS-g-^DMEM 6 ^ /H^tf V^ 7c 0 — 10* FBS^^DMEMK^. 1 

mM 0 -MESrSsTJP L7c*§iS{C>£&L, H — Sfct#* U fc. &V^ N 2% DM 
SO / 200 n M butylated hydroxyanisole (BHA) Sr^ A/ 7c DMEMtg itU 
Uft^SrfTofco 4 B ft Ic #B |& S: El JR u % total RNA&ttffiU. RT-PCR 

*fe±1B#JWlliaSrx NPBM (FGF (20 ng/ml) ^JitfEGF (20 ng/ml))J§ 
ttlSr^V^fcy^a — Ff^ y^a*»fcE x 10 s cm 7^7'>> 

5 sa-B x-7 4 T^m^^^:tc 0 4 B ft £ $9 * HI 

JiXL. £-&Bfl&£rl x 10 s j@/? ^/Kpoly-D-lysine/laminine coated 6 !> 
3i /V) NPBM (FGF, EGF (-) ) fcafV/L. 1 0 0 jftl fl& S: El Jfc L % total 
RNA^ jpJSI L > RT-PCR ^rff o fc. 

K 3 'J ^BfcJK**#*(GAPDH)afcfi?-lcov>TWI«t©l!¥*f «r 

MSC-hTERT*»fef|*U/t.#S#|BJia (0 1 8 1^-^6 ; BHA, 
DMSO) N *3 ±VMSC-hTERT*>e>WS#jp|BJiaS:jfe* b T # *W IS ^ £ $HfcWS 
UfcjteJSfcasV^-C (Bl 8 3 ; NPBM(-) PDL/laminin) NF-M 

[H*09 1 2] NestinCO^^, 
MSC-hTERTlCNestin36SHH4|C<C 5 £ N EGFP^^^-f- ,5 9 $ — fcrjtfe 

frW *j|^u-f-Stt^J:oT)aiIiSSrtfltfci:C5, Nestin 

HH4©MSC-hTERTri* iifefe <D^t3fe Sr* - *" 5 r. 2*$lf& £ (Hll 9) 
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RT-PCRK:,}; oT t>NestinO^^,^5t^^ tbfc (IH2 0)o 

fe ^.#^^*HH&*3 j: tf#ilM*BJfe^&^ttfc#fcfi&£*5Jftafc;&■ 
^^^Biiafis #?irte^ a Kissed Ltti^ti t ^Brig-cfe u % ua»t>, 
®iEmf4^«3 but, t> t (Dmi&<D&m*&w ^tc&&<D7Fmfc*mm 

& (Kashas, jb&ik. ^«i»^sr-g-tf), &m&i£&, mpkvt&m c 

fife £ A. flS** (JHttS, flgffljfiu **KTffiJfiL*-S'tfK «S 
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3tl£J;5^^ (species specificity) ft ]SS V N # /5 s # <U Wj&Mlfc^ 

cDNA^ n — = V <D j£ m *3 v ^ T , fiift miM RS $ fi 5 fc fo m 
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M£ fit *3 T » * V* £. 9 > t h <D&m& m\,^tcmWi&%}M 

&m^itWLm&& j $>mmik&ti*®M t * u , ai ^ # # k *r /a t 

W & if tf> ^ ifc 5 „ 
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2. WTO (a) feiU? (b) OX^^t^ ^BS^^^fflilS^W^^ 

fctpK^#*fflJ&£Si#;1-5xm. 

(b) x^ (a) <D7fi?EibvtL^mm&mifo$: . mmtbtgrnm^te^^x 

1 ox PtMayUfctt;* A/fc&, y — ^«klt5r i ^ J: 

tfUfi- 1 ?-. £fcfi. -ra ^ 9 - i? <£> 3S 51 1> b< W: fi& ft Sr W «i 5 * -=F © 



WO 03/038075 



PCT/JP02/11294 



4 3 

9. f fE^#*»J&aS, #fi^s ff#4u 5fcffijfiU &J9x &J»©^**» 

JS* ES«BJISl*fef4ES3lBJKa*» b flit £ -T 5 *ffl » ^ T H^^Sjfe-t- 

1 0. (f>JSX#HBM^s *«»*!3&»bJRflJlU/t1l'll«E*fcttJW#JfiL*' 

1 1. ^^J»flfl&^®^s *;m»4^fe»#L;fc#tt?8*;fcri«1ffJliL«: 

% 2000EHE-eJt:«K:iSCfc^lll!i+d*i*lB % » ffc "I* fc: -c «& £ 4g SB ig & 
SrfTv^ JtifrU, Jfcfii. 07g/«l*»fel. lg/nil(D$5H{z:-g-*jLS*BflSi9-® 

*fcr± i o {ciB«c^)^fe 0 

12. cf 3 JgS3^^^fflJJS^SSH2(+), SH3(+), SH4 (+) , CD29 (+) , CD44(+), 
CD14(-), CD34(-), CD45 (-) ©fl*«Sr*-t- 5 3WUS-C 1 ~ 1 1 

13. 33 C C~ 3 8 *C©*fef E FT»J#H«:*T 5 , 2 ~ 1 2 ©V*1" fl 

14. *aSW*fif*»[fcbFGF % EGF, * fit* jfiUBtt fflffi * *P XL 6 CI 

1 5. # i& 56 JNB US AS, #i&liulE*fflJfe, #ig*BJ!&, *5«tT^^ 

y Tttia*»fc *5#J: •? a& 5**1,5. i~i4 fcsa«©#ifc. 

1 6 . ff3fc3S 1-15 <DV>-f jx*»K:lB«t©*JfeK: J: o T # k *t 5 #fl 

o 
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